To analyze the trend of swine flu disease and the demographic details of the category C swine flu patients admitted in a tertiary care hospital and assess their outcome. Based on this, we want to define the role of hospital administrators in planning for management of swine flu epidemic. Materials and methods: Record based retrospective analysis of confirmed cases of swine flu infection from January, 2016 to February, 2019 was done. The trend of disease during the study period and the demographic details of the confirmed cases in category C were assessed to analyze the variables that could affect the outcome of the disease. Results: Among 466 suspected cases, 29.4% (n = 137) were positive for swine flu infection. The trend of the disease over the study period was variable. A total of 118 patients (86.1%) were of category C. Amongst category C, maximum cases and mortalities were in age-group 21-60 years (p < 0.001). The occurrence and mortality of disease (p = 0.098, p = 0.249 respectively) was almost equal among both genders. Around 43.2% category C patients required mechanical ventilation and 56.8% required oxygen therapy. The mortality was very high amongst category C patients on mechanical ventilation (94.1%). No association was observed between comorbidity and mortality. Conclusion: By knowing the trend of disease and the outcome, planning can be done to effectively manage swine flu epidemic in terms of infrastructure, manpower and other resources. Thus, the hospital administrators play pivotal role. Clinical significance: The study will help the hospital administrators to understand the variable trend of disease and demographic profile planning for management of swine flu epidemic.
IntroductIon
Swine influenza, also called swine flu, hog flu or pig flu, is an infection caused by one of the several types of swine influenza viruses (SIV) 1 which are common throughout the pig population in the world. The classical swine flu virus, an influenza type A (H1N1) virus was first isolated from a pig in 1930. 2 Although, the swine flu virus rarely affected humans in the past as a "variant virus" but now it has emerged as a common infection. Influenza viruses are now leading to annual epidemics and occasional pandemics that have claimed the lives of millions. Although the clinical symptoms of infection with the swine flu virus do not differ from those of seasonal influenza, the mortality and morbidity in the case of former is much higher. 3 Thus, there is a continued need for subtyping and laboratory confirmation in any case of influenza. With the reporting of first case of human infection in Mexico in March, 2009, there was an outbreak of the disease worldwide which affected more than 94,000 cases in around 100 countries within 3-4 months. 4 Swine influenza is seen predominantly in the mid-western United States, Mexico, Canada, South America, Europe (including UK, Sweden, and Italy), Kenya, Mainland China, Taiwan, Japan, and India. 1 As per the data of National Centre for Disease Control (NCDC), New Delhi, India, there were 70,392 confirmed cases of swine flu from January, 2016 to February, 2019, of which 4,086 patients lost their lives (Table 1) . 5 Thus, from the year 2016, the trend of prevalence of infection is not uniform with sudden spurt in number of cases in the year, 2017 and a significant decline in the year, 2018. At the time of writing of the paper in 2019, 14,803 number of cases have already been confirmed in India which has shown a second spurt of the disease.
Although the antiviral drug (Oseltamivir) and vaccine are available but the influenza strain changes so frequently that it is not a foolproof treatment. So, the supportive measures remain the mainstay treatment. Due to high mortality of patients, the word "Swine flu" has become a kind of phobia for both healthcare workers and general public. As the trend of disease is not uniform and mortality is high, the hospitals should be prepared to manage epidemics. By knowing the trend of the disease and demographic profile of swine flu patients, the hospital administrators can plan for requirements in terms of robust infrastructure, availability and timely supply of material and manpower.
As of now, there is no study which has reported the role of hospital administration in managing the swine flu by knowing the demographic trends in the causation of disease as well as mortality resulting from the disease. Thus, the present study is designed to analyze the trend of disease and demographic details of category C swine flu patients admitted in a tertiary care hospital from January, 2016 to February, 2019 and assess the outcome which will be used to further strengthen the patient care.
MAterIAls A n d Methods
This study is a retrospective record based analysis of suspected and confirmed cases of swine flu infection who attended the emergency department from January, 2016 to February, 2019.
Case definitions followed were: (i) suspected case defined as a case with signs and symptoms as per categories A, B and C 6 ( Table 2) ; and (ii) confirmed case defined as a suspected case that was positive by real time reverse transcription polymerase chain reaction (RT-PCR).
In this study, the trend of the confirmed cases was analyzed over the study period. Further, the demographic details of the confirmed category C cases during the period was assessed to analyse various variables that could affect the outcome of the disease including age, gender, co-relation with need for ventilation, relation with comorbidity, duration between onset of symptoms and hospitalization and length of stay. Data was analyzed using statistical measures like mean, percentage and Chi-square test.
results
A total of 466 suspected patients reported to the emergency department of the hospital during the study period. Out of these, 137 patients (29.4%) were found to be positive for swine flu virus infection. Table 3 shows year-over-year number of suspected and confirmed cases.
Out of the total number of 137 cases, 118 (86.1%) patients were in category C. Table 4 illustrates year-over-year distribution of cases among categories A, B and C. Table 5 shows that maximum number of category C patients (75.4%) are in age-group 21-60 years (p < 0.001). Table 6 shows the mortality was highest in 21-60 years of agegroup. Out of 89 patients in this age-group, 55 patients (61.8%) could not survive. Statistically significant difference was observed for this age-group (p < 0.001).
There was no significant difference in occurrence (p = 0.098) and mortality (p = 0.249) due to swine flu infection among males and females (Table 7) . Table 8 shows that a considerable number of patients in the age-group 21-40 and 41-60 years required mechanical ventilation and oxygen therapy. Table 9 shows that out of 44 patients in the age-group of 21-60 years who were on mechanical ventilation, 43 patients (97.7%) could not survive. Thus, death was significantly higher in this age-group (p = 0.001). Also, all the patients who were >60 years on mechanical ventilation lost their lives.
However, outcome was not related to age in the patients who were not on mechanical ventilation (p = 0.187) ( Table 10) . Table 11 shows no significant association between comorbidity and outcome of the disease (p = 0.4122).
The duration between onset of symptoms and hospitalization ranged between 1-21 days; average was 4.7 days. The average length of stay of the swine flu confirmed cases was 6 days, ranging 1-36 days. Although, the number of cases declined in 2018, the cases in year 2019 at the time of study were quite high. 5 Absence of swine flu cases in year 2018 could create an illusion in the minds of hospital administrators in terms of the fact that disease has declined or disappeared from the society. But actually disease resurged in the year 2019, with higher number of cases than 2017. Thus, we recommend that the hospital administrators should avoid drawing conclusions from short-term data about the load of infective diseases like swine flu.
In the present study, 118 patients (86.1%) of the total number of confirmed cases who reported to the hospital (137 patients) belonged to category C. Kashinkunti et al. and Kshatriya et al. also showed similar trends by demonstrating category C patients as 72.7% and 87.5% respectively. 7 , 8 In our study, the most affected age group was 21-60 years with 89 patients (75.4%) in this age-group and overall, mortality was also high in this age-group i.e., 55 patients (61.8%) out of 89. In literature, however, the more severe cases and fatalities have been reported in the extremes of ages i.e., children younger than 5 years of age and elderly patients older than 65 years. 9 But, there are other studies in literature which have shown findings similar to our study in terms of occurrence and mortality in different age-groups. 10 , 11 Similarly, in terms of gender there is no consensus in literature. Our study shows no predisposition of either gender for swine flu while a study by Singh et al. and Dhawale et al. showed that females were affected more than males. 10 , 12 Contrary to this, Kshatriya et al. reported more cases among males. 8 The conflicting findings in literature in terms of age and gender may be due to the fact that there is no actual effect of age and gender in the occurrence, severity and mortality of the disease. Thus, to establish the fact that the age and gender does not affect the occurrence, severity and mortality of swine flu infection, every institute/center should record, preserve and report these data.
All the category C patients needed airway support either in the form of mechanical ventilation (43.2%, n = 51) or oxygen therapy (56.8%, n = 67) 48 (96%) out of 51 patients, who were put on mechanical ventilation, did not survive. The mortality was found to be highest (97.7%) in 21-60 years of age-group. Thus, there is a need to analyze the cost effectiveness of putting patients on ventilator both for the patient and hospital. Moreover, the life becomes painful and cumbersome for the patients on ventilator and also there is risk of exposure to healthcare workers. So, there is a necessity to reassess which category of patients should be put on ventilator. A study by Anand demonstrated that 35% patients required ventilatory support and the mean age of such patients was 30 years. Further, 74% expired and majority were in age-group 21-39 years. 13 Contrary to our study, the study conducted by Kashinkunti et al. showed 77.2% patients were put on mechanical ventilator and all survived. 7 Hence, more research is required to identify the factors that can affect the outcome of patients on mechanical ventilation.
In our study with remaining 68 patients who were hypoxic and required oxygen therapy, 54 patients (80.6%) were discharged in stable condition. Death of 13 patients (19.4%) who were maintaining saturation with oxygen therapy was due to sudden cardiopulmonary arrest. The reason for the sudden arrest was either acute respiratory distress (84.6% cases) or aspiration after vomiting (15.4%).
In the present study, total 48 patients (40.6%) had associated comorbidities like diabetes (14.4%), lung diseases like asthma, chronic lung disease and pulmonary tuberculosis (11%), pregnancy (5.9%), heart diseases like coronary artery disease, atrial septal defect and left ventricular failure (7.6%) and kidney and neurological diseases (1.7%). However, it was observed that comorbidity is neither associated with occurrence of disease nor with the mortality.
The mean duration between onset of symptoms and reporting to hospital was found to be 4.7 days, ranging between 1-21 days. A study by Kumar reported mean time to be 5.12 ± 3.38 days and by Jain as 5.80 ± 2.81 days. 11 , 14 The interval from onset of symptoms to initiation of antiretroviral therapy correlates maximally with the severity of the disease. 13 The severity of disease increases as antiretroviral treatment was not initiated within 48 hours of onset of symptoms.
The average length of stay was 6 days, ranging from 1-36 days. In contrast, Dhawale et al. in their study reported that the mean duration of stay was 1.880 ± 1.2 days. 12 Our study has some limitations, like small sample size as it was a single center inpatient based study and secondly, disease is seasonal/epidemic. conclusIon Epidemic of swine flu is a menace as it claims the lives of many every year. Proper planning by hospital administrators in terms of infrastructure, availability and accessibility of resources, sufficient manpower for managing the epidemic can reduce the mortality rate. Further, this can only be done based on understanding of the variable trend of disease and various factors affecting the outcome of disease.
clInIcAl sIgnIfIcAnce
The study will help the hospital administrators to understand the variable trend of disease and demographic profile planning for management of swine flu epidemic. 
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